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論文概要	
 
Study on Nitrogen Dynamics at Different Ecosystem Development Stages After the 
Year 2000 Eruption on Miyakejima Island 
(三宅島 2000 年噴火後の様々な生態系における窒素動態に関する研究)	
 
Nitrogen (N) dynamics are important regulators of N availability in soil. Although there have 
been many studies of N dynamics, remain unclear due to large spatial and temporal variations. 
Miyakejima volcanic island, Japan, provided a unique chance to explore N dynamics during 
ecosystem development. This island was erupted in 2000, deposition of volcanic ash and 
poisonous gas caused a severe damage to vegetation and soil in limited area around the crater. 
So, we can see various ecosystems from bare land to matured forest in the small island. The 
purpose of this study were to demonstrate N dynamics (Net N mineralization, N input and N 
output) and to understand the N dynamics patterns across successional stages after the 2000 
eruption on Miyakejima.   
The study was conducted in 10 sites which represent different vegetation characteristics and 
soil prosperities. Net N mineralization, N input and N output were measured in field for annual 
period (2013 to 2014) on Miyakejima. 
Results showed that N dynamics were varied widely among 10 sites on Miyakejima. Annual 
N mineralization rates (ANMR) were ranged from 0.9 to 52.5 kg N ha-1 yr-1 and were higher in 
the presence of the N-fixing plant Alnus sieboldiana (alder). Our data together with other in 
situ observation data suggested that soil C/N ratio can be a good indicator of ANMR as many 
previous studies pointed out; however, the relationship between the rate and soil C/N ratio was 
complicated probably due to other factors, such as existence of N-fixing plant and high SO2 gas 
exposure. N input were ranged from 1.4 to 27.6 kg N ha –1 yr –1 and were much higher in sites 
under alder. This N-fixing vegetation can add high-quality (e.g., low C/N ratios) N to 
microorganisms, thus promote N input. Although such N inputs on Miyakejima were 
moderately higher than Japanese forest, N inputs on Miyakejima were within the range of 
European, Chinese and American forest and grassland. Net N output were ranged from 0.61 to 
45.9 kg N ha –1 yr –1 and gross N output were ranged from 2.4 to 78.6 kg N ha –1 yr –1, respectively. 
Similar with previous studies, this study also suggested the higher N input will cause higher N 
output. Moreover, the gross N output in Miyakejima were higher when compared with most 
other ecosystems. Additionally, by converted the 10 sites to various successional stages, this 
study indicated the general N dynamics patterns during ecosystem development from bara land 
to forest after volcanic eruptions. 
